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(57) ABSTRACT 

A booklet inserting machine (1) includes a suction cup (3) 
for holding and unloading a booklet (B) on the top of a stack 
of booklets at a stacking station (2), a gripping device (4) to 
grip the booklet (B) unloaded by the suction cup (3), and a 
transferring device to transfer the gripping device (4) along 
with the gripped booklet (B) toward a case (10) to insert the 
booklet (B) into an engagement claw (14) of the case (10).. 

7 Claims, 8 Drawing Sheets 
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METHOD OF INSERTING BOOKLET INTO (iii) transferring the gripped booklet to the case and 

CASE AND APPARATUS FOR INSERTING inserting the booklet into the claw of the case. 

SAME Preferably, the engagement claw is pushed up at the time 

of inserting a booklet into the claw. 

BACKGROUND OF THE INVENTION 5 The apparatus for inserting a booklet includes a suction 

„_ . . | . | j « . , cup to hold a booklet and unload it from a stacking station 

The present invention relates to the field of automated ha^g a plurality of boo klets stacked therein or therton, and 

packaging, and more specifically, to a method of or an a gaping device t0 the booklet unloaded by the suction 

apparatus for inserting a booklet such as a description into cup Thc apparatus also inc l u des a transferring device for 

a plastic case for an optical disk such as CD (i.e. Compact transferring the gripping device along with the booklet 

Disk), DVD (i.e. Digital Video Disk) or the like. 1° gripped by the gripping device toward the case to insert the 

A case for an optical disk generally has an openable case booklet into the claw of the case, 

body. An optical disk is loaded into one side of the case body Preferably, the gripping device is comprised of a base on 

and a booklet is inserted into the other side of the case body. which a booklet is placed, and a cylinder to sandwich a 

On the front face of the case body is provided a cover for booklet between the base and the cylinder, 

inserting a title sheet. 15 The apparatus may include a push-up member adapted to 

Conventionally, as there were no automated packaging push up the claw at the time of insertion of a booklet, 

machines to load an optical disk and insert a title sheet and In a booklet insertion method of the present invention, 

a booklet into a case, these loading and inserting steps were first, a booklet stacked at the stacking station is held by 

carried out by hand, which was very troublesome. suction and unloaded from the stacking station. The 

llie solution to this problem is identified in Onishi, unloaded booklet is gripped and in this condition, the 

Japanese patent application No. 11-217277, published on gapped booklet is transferred to the case and is inserted into 

Feb. 20, 2001 as JP 2001-48118A. As shown in Onishi, an me engagement claw of the case. 

automated optical disk loading machine is provided where According to this method, a booklet held by suction and 

loading of an optical disk and insertion of a title sheet and 25 unloaded from the stacking station is gripped. Consequently, 

a booklet can be automatically conducted. even when a booklet has more P a S es with a thicker 

, ^ ™„„„, rc . „ «i„ M i;«„ rt f thickness, the whole pages of the booklet are securely held 

In operation, as a case conveyor conveys a plurality oi _ K ^ * i e 

j* j * i j »• ij-1 and are transferred to the engagement claw or a case, 

cases, an optical disk loading device loads an optical disk ™ u u * UB " ?llou lu T? ,*u V f * r a 

4-*i u *• 7- a.„ « -™^o Thereby, a booklet will not buckle at the time of transfer, and 

into a case, a title sheet inserting device inserts a title sheet , . , f\ , , . A , . t . ' 

^ ^ c . , . . :„ Mr+ :„„ a booklet can be securely inserted into the engagement claw 

into the insertion space or the case, and a booklet inserting 30 f J to & 



device inserts a booklet into an engagement claw of the case. 



of a case. 

m . „ . « e . In operation of a booklet insertion apparatus of the present 

The booklet inserting device is comprised of a suction cup mventioil) ^ a booklet stacked at the stacking station is 

to hold a booklet and a transferring mechanism to transfer ^ b ±Q suctioQ cup and un{oM from ^ staddng 

the suction cup At the time of insertion of a booklet, the s{ ^ Qn Tfae unloaded booklet ^ gri ed by the gripping 

suction cup holds a booklet on the top of the stacked 35 deyicc ^ { . deyice ^ transfcrrcd to the case 

booklets at the stackmg station. In this condition, the suction and a booklet { d b ^ rf { devicc ig [mcncd mtQ 

cup is transferred to the case by the transferring mechanism ^ cngagcmcnt claw of a case . 

and a booklet held by the suction cup is inserted into the According t0 this appara tus, a booklet held by suction cup 
claw of the case. and ^^^j from the stacking station is gripped by the 
In a recent case for an optical disk, a booklet tends to « gri ppmg device. Consequently, even when a booklet is a 
contain more pages and to be thick. In the aforementioned thicker one, the whole booklet is securely held and trans- 
machine, however, a booklet is held by only a suction cup fcrred t0 thc engagement claw of a case and inserted 
while a booklet is transferred from the stacking station to the thereinto, 
case. 

-m, <u u w ii* e.u • *u 1 h ^ k 45 BRIEF DESCRIPTION OF THE DRAWINGS 

Thus, though a booklet of thin thickness can be held by a w 

suction cup, a booklet of thicker thickness cannot be held by For a more complete understanding of the invention, 

the suction cup. As shown in FIG. 8, when a booklet has reference should be made to the embodiments illustrated in 

more pages with a thicker thickness, a page 111 held by the greater detail in the accompanying drawings and described 

suction cup 100 buckles due to the weight of the remaining below by way of examples of the invention. In the drawings, 

pages 110 that cannot be held by the suction cup 100. As a 50 which are not to scale: 

result, such a booklet cannot be securely inserted into the FIG. 1 is a perspective view of a booklet inserting 

engagement claw of a case. machine of one embodiment of the present invention. 

The main object of the present invention is to securely FIG. 2 is a schematic illustrating a suction cup and its 

insert a booklet into an engagement claw of a case. driving mechanism of the booklet inserting machine of FIG, 

55 -j^ 

SUMMARY OF THE INVENTION FIG. 3 is a schematic illustrating a gripping device of the 

The present invention is directed to a method of or an booklet inserting machine of FIG. 2. 

apparatus for inserting a booklet into an engagement claw of FIG. 4 is a cutaway side schematic view of the booklet 

a case. 60 inserting machine of FIG. 2. 

The method of inserting a booklet includes the steps FIG. 5 is a top plan view of a case in the developed 

comprising: condition. 

(i) holding a booklet by suction and unloading the booklet FIG. 6 is a side view of a case in the developed condition, 
from a stacking station having a plurality of booklets FIG. 7 is a cross sectional view of FIG. 5 taken along line 
stacked therein or thereon; 65 VII — VII. 

(ii) gripping the booklet unloaded from the stacking FIG. 8 is a schematic illustrating a buckling condition of 
station; and a booklet when it is held by only a suction cup. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, FIGS. 5-7 illustrate a case 
to which a booklet insertion method of one embodiment of 
the present invention is applied. 

As shown in FIGS. 5-7, a case 10 has a foldable or 
open able, box-shaped case body 11 and a cover 12 provided 
on the front side of the case body 11. On one side 11a of the 
case body 11 are formed a plurality of ridge portions 13 
extending circumferentially. These ridge portions 13 form a 
loading hole for an optical disk (not shown). On the other 
side lib of the case body 11 arc provided a pair of engage- 
ment claws 14 to hold a booklet for the optical disk. Each of 
the claws 14 has a curved cross section, shown in FIG. 7. 
Both ends 12a and 12b of the cover 12 are heat-sealed to the 
end portions of the front side of the case body 11. 

As shown in FIGS. 1-4, a booklet inserting machine 1 
comprises a suction cup 3 holding by suction a booklet B on 
top of the stacked booklets at the stacking station 2 and 
unloading the booklet B from the stacking station 2, and a 
gripping device 4 to grip the unloaded booklet B. 

The stacking station 2 includes a base 20 having a 
multiple of booklets thereon, and a stopper 20a provided at 
the end of the base 20. The suction cup 3, shown in FIGS. 
1, 2, and 4, is fitted on a link 31. Each one end of links 32 
and 33 is connected to the link 31 through pins 21 and 22, 
respectively. Laterally extending rods 34 and 35 are 
provided, and each distal end of the rods 34, 35 is connected 
to the link 32 through pins 23 and 24, respectively. The other 
end of the link 33 is connected with the distal end of a 
laterally extending rod 36 through a pin 25. 

The other ends of the rods 34, 35 are connected to a lever 
(not shown). By this driving mechanism, the rods 34, 35 can 
travel in the arrow mark direction of FIGS. 1 and 2. The 
other end of the rod 36 is linked to the slide member 37 
(FIG. 4) slidable on the rail 38, which extends horizontally 
and is connected to the upper end of the rod 39 movable in 
the vertical direction. The rod 36 can travel in the horizontal 
and vertical directions, shown in the arrow marks of FIG. 2. 

The gripping device 4, shown in FIGS. 1, 3 and 4, 
includes a base plate 41 on which a booklet B is placed, and 
a cylinder 42 to pinch or sandwich a booklet B between a 
piston rod 42a and the base plate 41. The cylinder 42 is 
provided on both sides of the suction cup 3, respectively. 

Each cylinder 42 is fixed to the bar 43. The bar 43 is 
linked to the base plate 41 through the connecting plate 44. 
The other end of the bar 43 is connected to the cam plate (not 
shown), which is engaged with a lever (not shown) to drive 
the cam plate. The bar 43 and the base plate 41 along with 
the cylinder 42 can reciprocate in the arrow mark direction 
of FIGS. 1 and 3. 

As shown in FIGS. 1, 2 and 4, a push-up mechanism 5 is 
provided to push up an engagement claw 14 of a case 10 
placed on the table 18 in a developed condition. The push-up 
mechanism 5 has a rotatable plate 52 to which one end of a 
pin 51 is fixed. The pin 51 is received rotatably in a bracket 
53 on the table 18. The rotatable plate 52 is rotatable or 
swingable around the center line of the pin 51. A contact 
plate 54, which is adapted to contact with the engagement 
claw 14 of a case 10, is fitted to the rotatable plate 52. The 
rotatable plate 52 is connected with the end 56 of a laterally 
movable connecting rod 55. 

Now, the booklet inserting method by the aforementioned 
booklet inserting machine will be described hereinafter. 

First, the cylinder 42 and the base plate 41 of the gripping 
device 4 are placed before the base 20, shown in FIG. 3. 
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Then, by moving the rods 34, 35 and 36, the suction cup 3 
travels toward the base 20 and holds the booklet B on top of 
the stacked booklets at the base 20, shown in FIG. 1 and the 
dashed line of FIG. 2. 

5 In this condition, by moving the rods 34, 35 and 36 in the 
opposite direction to the above movement, the booklet B 
held by the suction cup 3 travels over the stopper 20a to the 
position in front of the base 20, shown in the solid line of 
FIG. 2. Thus, the booklet B is unloaded from the stacking 

to station 2. 

At this time, the booklet B held by the suction cup 3 is 
placed on the base plate 41 that has been standing by before 
the base 20. Then, the piston rod 42a protrudes by driving 
the cylinder 42, which causes the booklet B on the base plate 

15 41 to be sandwiched or pinched between the piston rod 42a 
and the base plate 41, shown in FIGS. 1 and 3. 

Then, by moving the gripping device 4, the cylinder 42 
and the base plate 41 are transferred to the case 10, shown 
in FIG. 1 and the dashed line of FIG. 3. At this time, by 

20 driving the push-up mechanism 5, the rotatable plate 52 
rotates around the center line of the pin 51 and the tip end 
54# of the contact plate 54 contacts with the tip end of the 
engagement claw 14 of a case 10. Thereby, the engagement 
claw 14 is pushed up, shown in FIG. 1 and the dashed line 

25 of FIG. 2. Thus, a certain clearance is formed between the 
engagement claw 14 and the bottom face of the side 116 of 
the case body 11. As a result, at the time of insertion of the 
booklet B, the booklet B can be smoothly inserted into the 
engagement claw 14 because the end of the booklet B will 

30 not interfere with the engagement claw 14, shown in the 
dashed line of FIG. 3. 

According to this embodiment, the booklet B, which is 
held by the suction cup 3 and unloaded from the stacking 

35 station 2, is gripped by the gripping device 4. Thus, even 
when a booklet has more pages of a thicker thickness, with 
the whole pages of the booklet securely gripped by the 
gripping device, the booklet is transferred to the case. 
Thereby, a booklet can be securely inserted into the engage- 
ment claw of a case without causing buckling during trans- 

40 fer. 

Those skilled in the art to which the invention pertains 
may make modifications and other embodiments employing 
the principles of this invention without departing from its 
45 spirit or essential characteristics particularly upon consider- 
ing the foregoing teachings. The described embodiments 
and examples are to be considered in all respects only an 
illustrative and not restrictive. The scope of the invention is, 
therefore, indicated by the appended claims rather than by 
5Q the foregoing description. Consequently, while the invention 
has been described with reference to particular embodiments 
and examples, modifications of structure, sequence, mate- 
rials and the like would be apparent to those skilled in the 
art, yet fall within the scope of the invention. 
55 What is claimed is: 

1. A method of inserting a booklet into an engagement 
claw of a case, comprising: 

holding a booklet by suction and unloading said booklet 
from a stacking station having a plurality of booklets 
60 stacked at said stacking station; 

gripping said booklet that has been unloaded from said 

stacking station; 
transferring said booklet that has been gripped, to said 
case and inserting said booklet into said claw of said 
65 case; and 

pushing up said claw before and at the time of said 
inserting of said booklet into said claw. 
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2. The method according to claim 1, wherein said gripping 
of said booklet comprises mechanically gripping said book- 
let between a base plate and a selectively actuatable 
mechanical gripper member. 

3. The method according to claim 1, wherein said pushing 
up of said claw comprises inserting a plate member under 
said claw and then pivoting and pulling up said plate 
member to push up said claw. 

4. An apparatus for inserting a booklet into an engagement 
claw of a case, comprising: 

a stacking station adapted to have a plurality of booklets 

stacked at said stacking station; 
a suction cup adapted to hold and unload from said 

stacking station a respective booklet of said plurality of 

booklets; 

a gripping device adapted to grip said booklet that has 
been held and unloaded by said suction cup; 

a transferring device adapted to transfer said gripping 
device along with said booklet being gripped by said 
gripping device toward said case to insert said booklet 
into said claw of said case; and 



a push-up member adapted to push up said claw at the 
time of insertion of said booklet into said claw of said 
case. 

5. The apparatus according to claim 4, wherein said 
gripping device comprises a base plate adapted to have said 
booklet placed thereon, and at least one piston-cylinder 
device adapted to mechanically grip said booklet between 
said base plate and said piston-cylinder device. 
10 6. The apparatus according to claim 5, wherein said at 
least one piston -cylinder device includes two piston- 
cylinder devices spaced apart from each other with a space 
therebetween for accommodating and allowing said suction 
cup to pass therebetween. 

7. The apparatus according to claim 4, wherein said 
push-up member comprises a pivotable plate adapted to be 
inserted under said claw and pivoted and pulled upward so 
as to lift said claw upward. 
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